Stimulation of glutathione synthesis in iron-loaded mice.
We have previously reported that the iron-loading of mice, by feeding them carbonyl iron, caused an elevation of hepatic glutathione concentration and an increase in glutathione excretion from the liver (Kawabata, T., Ogino, T. and Awai, M. (1989) Biochim. Biophys. Acta 1004, 89-94). To elucidate the mechanism of glutathione elevation, hepatic cysteine concentration and gamma-glutamylcysteine synthetase (L-glutamate: L-cysteine gamma-ligase (ADP-forming), EC 6.3.2.2) activity were measured and possible changes in cysteine metabolism were also compared between iron-loaded and control mice. Hepatic cysteine concentration was higher in iron-loaded mice (185 +/- 12 nmol/g wet wt.) than in the controls (164 +/- 8 nmol/g wet wt.), and gamma-glutamylcysteine synthetase activity was also elevated in iron-loaded mice (34.3 +/- 3.2 nmol/mg protein per min) compared with the controls (28.6 +/- 3.8 nmol/mg protein per min). A comparison of the metabolic pathways with intravenously injected [35S]cysteine showed that organ distribution of the isotope was not significantly different, and also the rate of [35S]cysteine uptake into the hepatic glutathione fraction exhibited no difference between the two groups of mice. This shows that hepatic cysteine turnover may not be different between the two groups of mice. Since hepatic cysteine concentration was higher in iron-loaded mice, the apparently equal turnover of hepatic cysteine suggests that GSH synthesis may be elevated in iron-loaded mice. The high gamma-glutamylcysteine synthetase activity is suggested to stimulate GSH synthesis in iron-loaded mice.